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||N the prcscut Bulletin tlic })riii('i[>al facts of the 
diseases of Hevea liaee !)eeii arranged in a form 
suitable fo]' rea<^y referonee In’ ]>liinters. It is 
j lio])ed that the sliort (leseri]>tioiis given ’vvill 
facilitate the recognition of the various fungi 
[jarasitic on Hevea. I'iie measures to ije adopted in the 
eradication or juan'entioo (d a dis<*ase dej)end upon its mode 
of occurrence. With a vie^^■ to reducing opportunities for 
attack, greater earx' should l)e taken to a\'oid i)racticcs wliich 
provide suitable eonditioiis for the (iev('lo'|)m.ent of disease. 
The following is a list tlu' principal diseases >-■ 


Tuiues lignosus ( [ojines semitostus). 

Hyineiioelurti' iio.xia. (tr l)rouii root disease. 

Uslnliiia zonal a. 

Poria hypobrnnnea, 

t'orticiuin salinonicolor, or ])ink diseasi'. 

BotiTodiplodia theobioiiiar or diebaek and diplodin 
disea s(,\ 

Phylophtiiora diseases 


Stein canker. 

Abnormal leaf fall. 

Fruit dis(asc. 

Bark rot of the ta])ping‘ surface. 


Fomks LTGN'Ose'S r • Fomes semitostus). 
hlentifiration Edivly stages siiou the root covered Mutii 
white mycelinm fonning whiti^ or yellouish strands. The 
I'ructitication appears iirst as a small orange-yellow cushion, 
and then dcvcioiis into a bracket -shaped plate attached to the 
Cd3)lb 



tree along its hiiuior margin . It can be identified by its colours 
but only fresh specimens should be examined, as the colours 
change on drying. Upper surface rich red-brown ; margin 
bright yellow ; under s\irface studded with minute holes and 
bright orange. On drying, or when old, the upper surface 
becomes pale yellow-brown with concentric darker lines ; 
the lower surface becomes red -brown, i.e., the upper surface 
bleaches, the lower surface darkens. On breaking in two, 
the fracture shows an upper layer white and fibrous, and lower 
or pore layer red-brown. This last point in most cases serves 
to distinguish Fomes from a common harmless fungus 
[Polyporus zonalis], which resembles it in the colour of tho 
upper surface, but has usually a white or pallid fracture. 

Occurrence . — In clearings the fungus starts on old jungle 
stumps, especially old jak or Picus stumps, to which its 
spores are carried by the wind and there gernnnate and grow, 
finally penetrating the wood of the stump in all directions. 
The fungus may start similarly on Hevea stumps left exposed 
above ground after thinning. Where tea is allowed to die 
out under Hevea, the fungus, once it gains entrance, spreads 
rapidly along the dead or dying tea roots. Fomes either 
originates on the tea stumps or iitilizes them as a means of 
passage from one Hevea to the next. Fomes can spread, 
from diseased roots to healthy roots where these arc in contact, 
and can also spread iiidepeiideiitly of roots by sending out 
strands which penetrate the soil in all directions in search 
of food. The fructification forms on the tree some months 
after it has died, appearing at the base near the soil level ; it 
also develops along the whole leiigtli of fallen trees killed by 
Fomes. 

Treaimeni . — Dead trees must be removed as completely as 
possible and burnt. Where dead trees occur in patches 
round a jungle stump, the latter also must be dug out and 
burnt. Main roots and laterals of Hevea and jungle stumps 
must be followed up and removed, 

The apparently healthy trees round the affected area 
should be examined by laying bare their tap roots, as it is 
quite possible that fungus threads may have already reached 





llieiu ; if thoH' taproots ar(' d('fayo<l. the trees uiust bct'cmovcfl, 
but if only one of tlie lateral ia)ols Is attacked, it should be 
cut oh and tln> cut tarred, A\'heii the extent of the patch is 
determined, a trench 2 feet deep must be dng round it. The 
ground enclosed by the trench must be dug over to a depth 
of 2 feet and all dead wood retuo\\'(l. A liberal dressing of 
(juickliine should be forked in. 'the patch and the trench 
should be kcj)t clear of weeds. 

Brown Root Oise asm (IIvmmnoitlete noxia). 

Ifkntijicatiofi . — The roots, (^specially the tap root, are 
encrusted liy a mass of .sand, eartln and small stones, and 
this may extend up the stem above ground level for soA'cral 
inches. This mass is co]ncnt<'d to the root by the mycelium 
of the fungus, which consists of taw ny Iji'own threads collected 
here and there into small brown ])atches. 

In the early stages tlie ])redomitiatiiig colour is brown, but 
as it grows older the fungus forurs a black, continuous covering 
over the bj'ow n masses of hyplue. and the diseased root then 
appears chieHy black. In all stages, howe.vcr. the encrusting 
mass of stones and earth, intermingled with brown threads, 
serves to distinguish it. 

Occurrence . — This fungus attacks iTibl)er, tea, (‘aeno. dadap, 
and many other plants. It sprcauls from disea, sod to healthy 
roots whore these are in contact, but this is a very slow process. 
It does not send out independent strands into the soil. It is 
the only root disease of cacao known in Ceylon, and develops 
freely whenever cacao is cut down. It is thus specially to be 
feared where' cacao has been out out of mixed Hevea 
and cacao. 

TreairneM . — Dead trees should be rcinovcd with as much 
of the roots as possible and burnt. Xcighbouring cacao .stumps 
should bo dug up. A.s a rule, the wit ole of the fungus is 
removed with the dead tree, Consequently it is rarely found 
that a neighbouring tree dies after the llrst dead tree has been 
got rid of. It is advisable, however, to dig over the affected 
spot and fork in ([uieklimo. Tt shonlrl be possible to rc-plant 
in the same s})ot in a very short time. 
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USTULINA ZONATA. 

Identification . — This fungus is the cauSe of the commonest 
tea root disease in Ceylon. The fungus at first forms a white, 
soft plate, which lies flat on the stem, This plate soon turns 
greenish, then becomes purple gray and hard and crusty, 
finally becoming black. Its brittle crusty texture is a good 
distinguishing character. It sometimes shows slight con- 
centric undulations. 

Occurrence . — This fungus attacks Casuarina, pumelo, Cassia 
nodosa, halmiHa, lunumidella, Derris, tea, &c. In the case 
of tea, the fungus generally begins on the stump of a felled 
Grevillea, and spreads along the lateral roots ; where these 
are in contact with tea roots, the fungus enters the tea root. 
It spreads from abandoned tea to Hevea, a^nd has also been 
found on cacao stumps and Hevea stumps after thinning out. 
It attacks Hevea in three ways. It is most serious as a root 
disease, usually attacking a lateral root, and from that spread- 
ing to one side of the stem and tap root. Its effects are often 
local, a decayed area extending up only one side of the stem, 
but sometimes part of the crown dies as the roots are killed. 
Another mode of attack is through wounds on the stem where 
the wood is exposed, such exposure often being due to previous 
attacks of canker or pink disease. Finally, the fungus may 
develop from the fork of a tree without anj^ previous wound. 
In this case the fungus develops down the trunk, and its 
fructification may cover a foot or more of the trunk. 

Treatment . — Cut away the parts attacked at the base of 
the tree and remove the diseased lateral roots. Tar the cut 
surfaces. The tree may thus be saved. If badly attacked, 
remove the tree and the roots and burn . To prevent attack 
through wmunds, these should all be tarred. The forks of 
trees should be cleaned up and tarred. 

When a diseased tree has to be removed, the usual procedure 
should follow, of digging a trench round the spot, thro whig 
the excavated earth inside, and forking in quickhme. It is 
oi especial importance to dig out as much of the root system 
as possible. It should be possible to re-plant after a few 
months, 
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PORIA HYrORRLTNNEA. 

Identijication . — This is a new root disease caused by a new 
species of Poria discovered at Peradcniya about two years 
ago. The mycelium on the root forms stout red strands. 
When old, these turn black, and sand and small stones’ often 
adhere to the mycelium. The fungus forms bright red patches 
or sheets in the u ood of the root. The fructification forms 
a flat plate lying on the stein, studded with inioute holes, at 
first white or yellowish then reddish. The fracture of the 
fructification shows the upper layer reddish, and the basal 
layer blackish-brown. 

Occurrence , — We have no record of this disease in Ceylon, 
except in the neighbourhood of Peradcniya . There it occurred 
on a new clearing, and also in two localities on Hcvea stuin])s 
after thinning. These latter furnish another proved case of a 
root disease originating on Hevea stumps, it lias, however, 
recently been found on HeVea in Malaya, and so it may be 
expected to be a fairly Avidespread fungus. On the Experi- 
ment Station at Peradcniya it was spreading evidently from 
decaying jungle stumps and killing young Hevea and Tephro-<{a 
Candida. 

Treatment . — Remove jungle stamps and Hevea stumps. 

. Pink Disease {Cortiuium salmomcolok). 

Identification . — Generally originates at the fork of the 
tree, or where several branches arise close together. There 
is at first a pink incrustation on the bark, which gradually 
increases, and may ultim^^tely cover the whole circumference 
of the tree and the bases of adjacent branches for a length of 
several feet. Tlie pink patch is extremely thin, and in dry 
weather splits into two lines more or less at right angles to one 
another. Old speci metis become bleached to w hite. 

Occurrence . — This fungus attacks HcA’ca, tea, cinchona, 
orange, coffee, and is rcciorded on many other plants in other 
countries. The disease is conveyed by spores blown by wind ; 
it is most probable that the fungus develops in tlie jungle on 
native trees at the beginning of the monsoon, and the spores 



are then blown into the neighbouring plantations. The spores 
are not produced on old patches of the fungus during dry 
weather. 

Treatment . — In iiuiny cases it will be possible to eradicate 
Itic disease by cutting away the diseased tissue, if it is discovered 
before the fungus has grown conrpletely round the tree. If, 
howev'er, the injury is extensive, the diseased stein must be 
cut off below the diseased area. All diseased material should 
be removed and burnt, and the wounds caused by excision or 
pruning should be tarred, 

D I PLOD I A Disease and Dieback (Hotkyodiplodia 

Identificai.wn.--'\^hi:> fungus causes two types of diseases 
in Hevea. In the diel)ack originally described, it attacks 
the leading shoot and travels down the tree, killing the branches 
successively as it reaches their junction with the main stem. 

Ill the second form, one side of the tree goes dry, i.e., it 
docs not yield any latex. cortex is usually discoloured 

brownish internail or in some cases the discolouration is 
found only along the cambium layer. When the fmeti- 
Hcatious n})em tln^y cxtrudc> black spores, which cover the 
diseased jiarts with a sooty powder. The roots of the tree 
are usually healthy. 

(kcunena,- -This fungus grows saprophytically on any 
dead Hevea or cacao material, c n., dead pods, stems, &c., 
and on many other plants. It can attack Albizzia and dadap.s 
through wounds. Tissues which have been killed by other 
fungi, c.f/., cankered bark, diseased pods, are subsequently 
attacked by Botryodiplodia. in ‘‘ dieback '' the fungus 
gains an entrance after the leader has been killed by other 
fungi. In the other form of the disease, it enters usually 
through the stub of a dead branch. Where Hevea logs are 
left lying about after thinning, the fungus develops on them 
and produces millions of spores, chiefly in the cortex of the log. 

Tmiiment . — Trees attacked by dieback usually occur in 
groups ; some may genei'ally bo saved by pruning off the 
diseased parts. The pruning cut should be sloped and well 



( 7 ) 


tarred. In the second form of the disease hadly affected 
trees should be cut down and burnt, but if only a narrow strip 
on one side of the tree is diseased, the affected cortex naay be 
cut out and the wound tarred. To prevent attacks, dead 
branches should be pruned off, and all pruning cuts tarred. 

After thinning, the fallen logs should have their bark 
removed and burnt. The logs should be removed as soon 
as possible. 

Phytophthora Diseases. 

The fungus Phytophikora faberi causes four well-known 
diseases of Ilevea, viz., stem canker, bark rot of the tapping 
surface, abnormal leaf fall, and pod disease. 

Stem Canker. 

Identification . — The bark exudes a reddish or purplish 
liquid. Healthy Hevea cortex is white, yellowish, or clear 
red or mottled red and white ; when the outer layer of brown 
bark is scraped off a green layer is found. In cankered bark 
this green layer is black, and the cortex if recently diseased is 
sodden grayish with a well-defined black border to the diseased 
patch ; but in later stages it is diiiy red or claret coloured 
with a M'ell-defined black border. No latex exudes when 
cankered bark is cut. The outer layers of bark may be 
diseased and the inner layers healthy, in which case the latex 
would exude. 

Occurrence . — This fungus causes cacao canker and cacao 
pod disease. It is disseminated in wet weather by special 
spores which are blown about by the wind, but require water 
in which to germinate. Wet stems provide sufficient water 
for germination. After germination the mycelium penetrates 
the cortex and destroys it from without inwards. This form 
of attack is found on the bark, on the tapping cut, and 
occasionally at the collar of the tree. The fungus mycelium can 
lie dormant in diseased tissues. 

Treatment , — The diseased and discoloured area should be 
cut out or shaved off. It is not necessary to cut out more 
than the discoloured area, because the fuiigus threads have 
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lint advanced beyond it. All tissue exoiiied must be removed 
and burnt, If the attack is detected at an early stage, it is 
often possible to entirely shave away the diseased tissue 
before it has reached the cambium, in which case there is 
110 necessity to cut away the bark right into the cambium. 
The advantages of prompt detection are thus obvious. 
Treatment of the shaved surface with 20 per cent. Carbohneum 
or Brunolinum* is beneficial. If the wounds caused by 
excision of cankered bark are small, they may be left alone 
after treatment with Carholineum,- If the wounds are large, 
the exposed wood should be tarred. The essential point is so 
to protect exposed wood that boring insects may not enter. 

Abnormal Leaf Fall. 

/denft/icafton,— The leaf stalks of fallen leaves have a dark 
brown ring about 1 inch long consisting of diseased tissue ; 
from this ring one or two drops of latex may ooze, and these 
may remain white or turn black. The green twigs bearing 
diseased leaves may be killed back by the spread of the 
fungus into them. Again, green twigs may be attacked 
and drop theix leaves, which are in this case apparently 
healthy, showing no marks of fungus attack. 

Occurrence, — This form of attack of Pliyiophihora faheri 
causes leaf fall during wet weather from July to September. 
The fungus spreads from the previously diseased pods to the 
leaf stalks. Its attack on the leaf stalk may be confined to 
a very small area, but its presence appears to be sufficient 
to cause the formation of the absciss layer in the leaf stalk, 
and thus the fall of the leaf is brought about. The formation 
of this absciss layer is a normal feature of the leaf of the 
ordinary wintering of Hevea. 

Treatment, — The usual treatment for such a disease would 
be spraying with Bordeaux mixture, and it is desirable that 
power sprayers should be given exhaustive trial on rubber 

* Brunoliiium , . . . , . I gallon. 

.Water .. .. .. 4 gallons. 

Soft soap , . . . , . 1 lb. 

Thoroughly mix to form emulsion. Distribute to foolies in bottles, 
so that it can be frequently shaken in the field, 
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estates. Preventive treatment should be adopted. Dead 
and fallen leaves and pods should be swept up and burnt. 
Canker in its other forms should be vigorously combated. 
Dead twigs and branches should be pruned off and burnt. 

Pod Dismse, 

Identification. — The pods do not ripen and burst, but turn 
black and sodden, and remain hanging on the tree many 
weeks after the seed should have been shed. 

Occurrence. — This t 5 rpe of canker attack develops in wet 
weather. It is worst in exceptionally wet seasons, and 
disappears when the rains cease. The fungus may grow 
through the fruit stalk into the green branch and kill that for 
some distance, but it has not been found to proceed further. 

Treatment. — Diseased pods should be collected and burnt. 
As far as possible trees should be stripped of diseased pods. 
All diseased material should be burnt. Dead fruit stalks and 
twigs should be pruned off and burnt. 

Bark Rot. 

Identification. — Black vertical lines appear first on tha 
newly tapped bark and then spread up into the renewing bark 
and down into the untapped bark. Later these lines of dead 
tissue expand into areas of dead bark. These black vertical 
Lines appear in the wood often to a depth of a half inch from 
the surface. 

Occurrence. — Bark cot is at its worst in exceptionally wet 
weather, especially in the months from September to 
December. 

Treat7nent. — Painting the tapped surface with 20 per cent. 
Carbolineum or 20 per cent. Brunolinum should be adopted 
both as a curative and preventive measure. Where the 
black streaks expand into areas and large patches of bark 
are effected, it is advisable to rest the tree. When bark rot 
is rife, it is unwise to open a new cut. The dead areas 
should be scraped free of dead bark and tarred. Great care 
should be taken not to render the surface of the wood 
iplintery, as this condition retards the healing over. 
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General Sanitation . 

All jungle stumps should be extracted. Some estates 
have not 5 ’'et got rid of the Fames which began on their jungle 
stumps in 1906. A new danger is now present, viz., the Hevea 
stumps left after thinning out . These serve as centres of origin 
for Fames semitostvs, UstuUna zomtat and Poria hypohrunnea. 
When Hevea is felled, the roots must be extracted. It is, of 
course, cheaper to cut them off at ground level, but it will be 
more expensive in the end. If it is impossible to get out the 
root, the tap root should be extracted to a depth of 2 feet, 
but it should he borne in mind that this is only the second 
best method. Brown root disease can spread from ringed 
Grevillea and cacao stumps to Hevea, and it is very probable 
that this disease will he found to originate on Hevea stumps. 

Another danger arises from abandoned tea under rubber, 
This was found some years ago to serve as a source of UstuUna, 
which spread from the tea to the rubber. It is now giving 
serious trouble on some estates in connection with Fomes, 
The tea should therefore be uprooted. 

All diseased material, dead fruits, branches, &c., should 
be systematically removed from the trees and burnt. Dead 
branches should be pruned off and the cut tarred. No dead 
wood should be allowed to lie about the estate. After thinning 
the logs should be removed as rapidly as possible. 

Stem disease should be vigorously and unremittiuglv 
treated. 

Root diseases should be taken in hand at once, and a serious 
attempt made to stamp out any at its first appearance. 

G. BRYCE, 

November, 1916. Assistant Botanist and Mycologist. 
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ON THE MODE OF OCCURRENCE OF LATEX 
VESSELS IN HEVEA BRASILIENSIS. 

By G. Bryce, B.Sc., and L. E. Campbell, B.8c., F.I.O. 

the tapping of flevea hrasilien.sis oji rubber 
estates the distribution and mode of occurrence 
of latex vessels in the cortex are obviously of 
great iTiiportanec, as factors inlluencing the 
aiuoiint of latex obtainable. The earliest 
investigations oti the distribution of laticiferous tissue in 
lltvea were carried out in 1885 by Scott.* Tliese, however, 
refer to the origin and distribution of the laticiferous tissue 
in seedlings and not of trees. Subse(pient work on seedlings 
was carried out in 1887 by Miss (hlvaa-t,'|' who observed that 
in the upper i)art of the stems of older seedlings the latex 
lubes in the hypoderm or outer cortex seem to arise as branches 
from the main system, of tnljes in the inner cortex. Veriiet| 
in 1908 described a typical example of the mature cortex of 
llevea, ai]d records that he observed in rare cases connections 
between adjacent rows of latex vessels, an observation which 
subsequent workers have so far failed to confirm. 

In 1911 Arcns§ published a description of typical Jlevea 
cortex, and stated that there is no connection between neigh- 
bouring rows. 

In the “ Memoires Scientifiques (1912) ’’ published by the 
Colonial Agriculture Depailment of Belgium, Dr. Alphonse 
Meunier descri])es the laticiferous systems of various trees, 
including Hevea brasiliensis. Tic found that the rows of latex 
vessels appear at regular distances, being separated from each 
other by about ten cortical ceils, and that the rows are not 
connected one with another. 

* Scott, Jour. Linn. Soc., Vol. XXL, pp. 5(->(y-57;L 

t Calvert, Ann. of Bot., Vol, I,, pp. 7C"76. 

X Vernet, Le Caoutchouc et la Gutta‘Pcrcha. 

§ ArenvS, Alg. Proefstation op Java., 111. Serie, Xo. 3. 
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Simon* working at Buitenzorg in 1913 confirmed previous 
work) re -affirming that latex vessels are arranged in networks 
of separate and ii on-communicating cylinders. Lockf also 
failed to detect connections between adjacent cylinders, and 
mentions that about five rows of cortical cells separate one 
c^dinder from the next. 

Tn 1914: Richards and SutcliffeJ remarked that the number 
of cylinders or rows of latex vessels varies considerably. 

Up to the present, however, there is no record of any 
investigations into the number of cylinders at different heights 
of the stem in mature trees, or of any .seasonal variation in 
the.se numbers. 

A more detailed investigation than had hitherto been 
carried out was therefore considered necessary to elucidate the 
many obscure points in connection with this subject. Among 
questions to be investigated were the following : — 

(1) Structure of cortex. 

(2) Variation in tlic ninnbcr of rows of latex vessels at 

different seasons. 

(3) Variation in the number of rows of latex vessels at 

various heights in the same tree. 

(4) Distances between rows of latex vessels. 

(5) Presence or absence of connections between neighbouring 

rows. 

(fi) Course of the rows, whether regular or irregular. 

(7) Relation between the total thickness of the cortex and 

number of rows of latex vessels. 

(8) Distance from, the cambium at which the rows of latex 

vessels comnrence to disintegrate. 

For the purpose of our investigations we selected a number 
of UTitapped trees at the Experiment kStation, Peradeniya. 
These trees were planted in 1905. To confirm the results 
obtained, we also examined trees growing on plantations in 
several different districts of Ceylon . 


* Simon, Tropeiipiianzer. XVII,, 1913, Xos. 2, 3, 4. 
t Lock, ^‘Itubber and Rubiipr Plniiting,” p. 45. 

X Richards and SutclifEo, “ Hevea brasilionsis *’ publislK'd by tlic 
Malay Agricultural Association, 



{ 3 ) 


Mkthoi) of Examination. 

The c ire UDif ere lice of the stem wus divided into four parts 
at 8 feet and 2 feet from the ground, and portions of cortex 
about 1 inch square were removed from each and tixed in 
chrome-acetic acid. It soon became evident, however, that 
this treatment was undesirable owing to the action of chromic 
acid on the tannin present in the cortex, a dark coloured 
compound being formed, which rendered difficult the detection 
of the latex vessels. 

Fixation with chrome-acetic was therefore omitted, and 
the portions of cortex were placed directly in alcohol in order 
to extract as much of the tannin as possible. Ini,in,crsion in 
80 per cent, alcohol for at least one month was found to be 
sufficient to remove most of the tannin and to render the tissue 
sufTicientiy liard for cutting. On microscopic examination 
of sections so prepared, it was found that the late.x ve.ssel.s 
stood out distinctly. 

The latex vessels can only be satisfactorily detected by the 
presence in them of coagulated rubber, which has under the 
microscope a characteristic appearance . In microtome sections 
which have been out too thin the rubber is dragged out of the 
cells in the form of strands . Further, the cutting of sections of 
Hevea cortex offers extraordinary difficulties owing to the 
presence of the well-known stone cells, which frequently cause 
the cortex to crumble away before the knife. The sections 
obtained from the microtome were at first stained, as is usual in 
botanical work. This process was subsequently abandoned, as 
it was found that latex vessels were more easily recognized in ' 
unstained sections. Sections were permanently mounted in 
glycerine. 

STKUCTrmE OF Cortex. 

If the latex vessel system could be dissected out of the 
cortex, it would be found to consist, in the main, of a number 
of superimposed cylindrical networks. If, therefore, a com- 
plete transverse section of a rubber tree were examined, these 
cjffinders would appear as a series of concentric circles. 
When only a small section of cortex is examined, the portions 
of the cylinders present appear in a transverse section as 
parallel rows or lines. 
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There are two, clearly distinguishable, though not sharply 
demarcated, zones in Hevea cortex, namely : — 

(1) The inner cortex, from w^hich stone cells are absent. 

Here the rows of latex vessels are continuous. 

(2) The outer cortex, abounding in groups of stone cells, 

the development of which eventually breaks up and 
displaces the rows of latex vessels. 

Hence in the inner cortex the rows of latex vessels are clearly 
defined. In the outer cortex the rows are at first interrupted 
to a small extent only, but further out the increasing number 
of stone cells causes so great interruption that only isolated 
latex vessels can be detected. 

The cambium gives rise to wood cells internally and to 
cortical cells externally. The elements forming the cortex 
consist of latex vessels, the various phloem cells, and medullary 
ray cells. A row of latex vessels is laid down by the cambium, 
and then several rows of cortical cells. The number of the 
latter varied to some extent in each of the sections examined. 
The medullary ray ceils are laid down in continuation with the 
medullary rays of the wood ; they remain narrow' and distinct 
in the inner cortex, broadening out and finally disappearing 
in the outer cortex. The inner cortex is free from, stone cell 
groups ; these latter arise in the cortex by the lignification of 
cortical cells. In this stone -cell-free region of the cortex the 
rows of latex vessels pursue a regular uninterrupted course. 
The formation of stone -cell groups first occurs betw^een row^s 
of latex vessels, and then h}^ their subsequent growth throw 
the rows of latex vessels out of their course, so that where 
stone-cell groups are abundant, only isolated latex vessels 
remain to indicate a former row'. There is a considerable 
variation in the number of stone cells present in the cortex 
of different trees, varying from extreme abundance to com- 
parative scarcity. Further, in the same tree the cortex at 
8 feet contains relatively more stone cells than the cortex at 
2 feet from the ground. In the outer layers of the cortex 
the latex vessels could no longer be detected. The content 
apparently coagulates before the tissue is cut off by the cork 
cainbium. Changes occur in the other cortical cells as they 
become more distant from the cambium. The medullary 
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rays disappear, the rectangular cortical cells become roughly 
spherical, and acquire for the most part an abundant tannin 
content. The outermost cortical region usually shows a 
complete ring of stone cells. Outside this are a few cortical 
cells, the cork cambium, cork cells, and the dead bark scales. 

In the inner cortex one can frequently recognize latex 
vessels, ev^en when the rubber content has been extracted 
with xylol. They are recognizable by the smaller diameter 
of the cells immediately adjoining the latex vessels, in com- 
parison with that of the surrounding cortical cells. 

Variation in thk Number of Rows of Latex 
Vessels at different Seasons. 

Our object was to ascertain whether the formation of new 
latex vessels takes place regularly all the year round, or 
occurs more actively at any particular season or seasons. It 
should be observed here that as no actual work in this connec- 
tion had hitherto been carried out, it wa.s necessary to study 
the question from several points of view. 

Selected trees were divided into groups to be exaniinedatinter- 
valsof one month, one fortnight, and one w^eek. To determine the 
direction of formation w^e took into account the possibility of — 

(1) Formation of latex vessels at a uniform rate all over the 

stem. 

(2) Progressive formation of latex vessels from the base of 

the tree upw^ards, or vice versa. 

For this purpose it was deemed necessary to take .simultaneously 
tw^o sections, one at 2 feet from the ground and the other 
directly above at 8 feet from, the ground. 

In every case, except that of the tree which was examined 
fortnightly, sections were taken in succession from each quarter 
at the heights named. The fortnightly tree was examined 
six times in all, six sections being taken at each of the two 
levels, instead of four as in the other cases. 

Three sets of investigations were commenced in Augu.st, 
1915. They consisted of trees examined — 

{!) At monthly intervals. 

(2) At fortnightly intervals. 

(8) At weekly intervals. 
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In (I) the iuvestigHtioiis covered a period of twelve moriths, 
(2) and (3) were designed to cover the period of greatest 
girth 'increase, which, in Ceylon, takes place from August to 
November. 

Method of recorditi^ Results. — On examining a transverse 
section of the cortex of Hevea, it is seen that the rows of latex 
vessels are, at a certain distance from, the camhiurn, slightly 
interrupted by individual stone-cell groups, and finally, with 
the increasing number of the latter, become completely 
disintegrated, this effect being roughly proportional to the 
distance from the cambium. The general change in the 
structure of the cortex which occurs at the same time also 
assists in bringing about this result. 

For purposes of description we have found it convenient to 
record separately the complete rows and the rows which, 
though interrupted by stone -cell groups, are nevertheless 
recognizable as such. These we have designated “ complete ” 
and “ interrupted ” rows respectively. In the following table 
we give the number of complete rows and the total number of 
rows (complete + interrupted) : — 

Trees examined at Intervals of One Month. 

No. of Tr?e S? C 19. 82 B 19. 82 B 50 . 

Xuinbcr of Rows of Latex Vessels. 




Complete, 

Total. 

Complete. 

Tot'll. 

Complete. 

Total. 



At S 

At 2 

S 

At 2 

At 8 

At 2 

At 8 

At 2 

At 8 

At 2 

At 8 

At i 



Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

Fv, 

Ft. 

Fi. 

Ft. 

Ft. 

Ft. 

'Ft. 

Aug. 

5 . 

7 

8 

8 

10 

4 

0 

0 

9 

0 

7 

7 

10 

Sopt. 

2 

4 

10 

T) 

a 

4 

8 

0 

a 

5 

6 

7 

9 

Oct. 

2 . 

4 

8 

0 

a. 

8 

7 

a 

9 

7 

8 

8 

10 

Nov. 

5 . 

7 

8 

9 

10 

5 

8 

6 

10 

7 

7 

9 

12 

No. of Ti'eeji 


81 B 49 



81 B 50. 



81 A 

46. 


Dec, 

8 , 

5 

12 

8 

10 

5 

0 

0 

9 

9 

9 

10 

n 

Jan. 

10 . 

u 

12 

8 

10 

4 

8 

() 

10 

5 

9 

7 

10 

Feb. 

3 . 

4 

8 

7 

a 

4 

5 

5 

8 

5 

6 

7 

8 

Mar. 

10 , 

5 

10 

7 

12 

4 


7 

9 

6 

7 

6 

8 

No. of 


81 B 13. 



81 J. 

1 39. 



81 A 

, to. 


April 

17 . 

0 

13 

9 

16 


0 

8 

10 

8 

8 

9 

10 

-Tune 

9 , 

. 11 

11 

13 

16 

6 

8 

8 

10 

8 

8 

9 

13 

June 

28 . 

. 8 

14 

10 

15 

7 

8 

8 

8 

8 

7 

10 

13 

July 

12 , 

0 

12 

S 

12 

7 

!) 

8 

9 

7 

7 

10 

13 
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Trees examined at Intervals of One FortTiiglit. 


No. of Tm‘ : — 


SI C 47. 





Number of Latex Vessels. 


Date. 


Complete. 

ToUl. 



At 8 Ft. At 2 Ft. 

At 8 Ft. 

.At 2 Ft 

August 5 

6 

7 

S 

10 

August 21 

0) 

7 

8 

0 

Soptoinbor 2 

6 

S 

0 

12 

Septomber 17 

() 

8 

0 

12 

October 2 

fi 

6 

u 

10 

October 1() 

6 

S 

8 

10 

Trees examined at Intervals of One Week. 


No. of Tree : — 


H-l B 48. 





Number of Hows of Late.x Vessels. 


Date. 


Complete. 

Total. 



At 8 Ft. At " Ft. 

At S Ft. 

At 2 Ft 

August 5 

8 

8 

12 

10 

August U{ 

7 

7 

10 , 

10 

August 21 

7 

7 

11 

10 

August 20 

S 

10 

10 

13 

No. of Tree : — 


1 a 50. 



Septoinber 2 

<J 

12 

11 

15 

September SI 

7 

12 

9 

15 

September 17 

. . 7 

12 

10 

17 

September 2.‘} 

<J 

12 

11 

13 

No. of Tree : — 


81 a 52. 



October 2 

7 

11 

0 

13 

October 8 

8 

14 

9 

17 

October 10 

0 

7 

7 

11 

October 22 

0 

10 

7 

13 

No, of Tree . — 


81 B 51. 



October 30 

<) 

10 

13 

14 

November H 

7 

12 

ll 

15 

November 16 

8 

12 

11 

15 

November 20 

9 

14 

9 

10 


Trees examined at Monthly Intervals . — In order to reduce 
the figures in the preceding tables to a fomr convenient for 
comparison, we have added together the numbers of rows in 



each month in the throe trees under examination in that 
month and append them in the following table : — 

Nujulaer of Rowa of Latex Vessels, 


Tree Xo. 

At 8 Ft. from Ground. 

Complete. Total. 

At 2 Ft. from Ground. 
Complete. Total, 

82 C 49 f August 

82 B « ^ 

S2 B >>0 ' October 

17 

. . 21 

21 

.. 29 

13 

.. 18 

24 

.. 31 

19 

.. 25 

23 

. . 30 

19 

.. 24 

23 

. . 32 

oi T3 .10 f n^^cember 

19 

.. 27 

27 

. . 36 

8 S J .Tenuary 

14 

. . 21 

29 

. . 36 

S 4 46 

1 March 

13 

. . 19 

19 

. . 27 

15 

. . 20 

24 

. . 29 

r, ... rApril 

20 

. , 20 

30 

. . 36 

® j Jane 9 

25 

. 30 

27 

, . 39 

8 A 39 ^ 

23 

. . 28 

29 

. . 36 

8' A 40 

20 

. . 26 

28 

. . 34 


In the three groups in the above table it must be noted that 
comparisons can be drawn only between figures of the same 
group. In the fimt group, August to November, no variation 
exceeding the limits of experimental error can he detected. 

In the second group, however, there is a pronounced 
decrease in the number of rows of latex vessels in the month 
of February. In the following month the numbers appear to be 
be again approaching the normal. The decrease in February 
is particularly notable in the sections taken at 2 feet from the 
ground, and amounts to 25 per cent, of the totals in both 
December and January. The decrease in the number of 
complete rows at 2 feet from the ground amounts to 35 per cent, 
ot the number of complete rows for January. In March the 
number of rows at 2 feet from, the ground increases somewhat, 
but is stih below normal. 

Li the period April to July no change of any magnitude is 
observable. 

We thus conclude that in the case of these trees there are 
good grounds tor assuming that there was a diminished 
production of latex vessels during the period in which the 
trees were undergoing change of leaf.* It is particularly 
significant that this decrease was most marked in the complete 
rows of latex vessels, as it is here that any decreased or 
increased cambial activity would make itself most readily 
apparent. 

* 111 Ceylon this takes place during the dry season Jiimuiry to March. 
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7Vee examined at Fortnightly Intervals , — In the tree exanhned 
fortnightly no variation of any magnitude was observable. 

Trees examined at Weekly Intervals . — The first of the trees 
which were examined weekly showed in the last section an 
increase of 30 per cent, in the total number of rows at 2 feet 
from the ground, and an increase of 43 per cent, in the com- 
plete rows at the same height. The variations in the number 
of row.s at 8 feet were unimportant. 

In the second tree there was a decrease at 2 feet from the 
ground only in the last section , and this decrease was not large. 

The third tree gave very irregular results, which would 
appear to indicate variations in the cortex at different parts 
of the .stem rather than a seasonal variation in the production 
of latex vessels. 

The fourth weekly tree showed no variations of any impor- 
tance. 

VaRIATTOX IX THE NUMBER OF ROWS OF LaTEX Vp^SSELS 
AT VARIOUS Heights on the same Tree. 

During the examination of trees for seasonal variation in the 
rows of latex vessels, it soon became apparent that the cortex 
at 2 feet fronr the ground almo.st invariably contained more 
rows of latex vessels than the cortex at 8 feet from, the ground. 

This fact is illustrated in the tables already given. 

To this general rule there were only six exceptions, and of 
these, in tw'o oases the cortex at 8 feet contained the same 
number of rows as the cortex at 2 feet from, the ground. 

To demonstrate more clearly the general rule, the total 
number of rows in the sections taken from each tree have been 
tabulated as follo^vs ; — 

Trees examined Monthly. Four Sections taken from 
both Levels. 


Number of Rows of Lfitex Vessels. 


Tree No. 

At 8 Ft. from 

.tt 2 Ft. from 

Ground. 

Ground, 

82 C 49 

28 

12 

82 B 49 

29 

39 

82 B 50 

31 

41 

81 B 49 

30 

55 

81 B 50 

27 

36 

81 A 46 

30 

47 

81 B 43 

40 

59 

81 A 39 

32 

37 

81 A 40 

38 

49 


6(14)16 
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Trees examined Fortnightly. Six Sections taken from 
both Levels. 

I’ree No. 81 C 47. 

Number of rows of latex vessels at 8 ft. from ground . . 53 

Number of rows of latex vessels at 2 ft, from ground . . 63 


Trees examined Weekly. Four Sections taken from 
both Levels. 

Number ol B,0W8 of Latex Veisels. 


Tree No. 

At 8 Ft. from 
Ground. 

At 2 Ft. from 
Ground. 

81 C 50 

41 

60 

81 B 52 

32 

54 

81 B .51 

44 

00 

Average number of rows 

at 8 feet from ground . . 

8’4 

Average number of rows at 2 foot from ground . . 

11-9 


It will thus be seen that there was an average difference of 
3*5 rows of latex vessels in the cortex at heights of 2 feet and 
8 feet from, the ground, the cortex at the lower level containing 
the greater number. This fact was of sufficient importance 
to indicate that further study was desirable. Sections of 
untapped bark were therefore taken at intervals from, the 
ground up to a considerable height. 

For this purpose we first took sections from, the untapped 
cortex of six trees in the Gampola district. These trees were 
ten years old at the time of examination. 

The results were as follows ; — 


Tree No. 1. 

rfoctiou 1 at ground level 


2 at 2 ft. from the ground 

3 at 4 ft. 

do. 

4 at 8 ft. 

do. 

5 at 12 ft. 

do. 

6 at 16 ft. 

do. 

7 at 20 ft. 

do. 

8 at 24 ft. 

do. 


Niitnber of Rows of Latex Vessels. 
Complete. Totai, 

13 . . 15 

4 6 

5 . . 6 

4 . . 5 

5 . . 1) 

3 . . 5 

5 . . 6 

4 . , G 


Tree No. 2. 


Section 1 at ground, level . . 5 

2 at 2 ft. from the ground. , 4 

3 at 4 ft. do. . . 5 

4 at 8 ft. do. . . 5 

5 at 12 ft. do. 6 

6 at 16 ft. do. . . 5 

7 at 20 ft. do. . . 6 


5 
'4 

6 
5 
5 
5 
5 
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Tree No. 3. 

Number of Rows of I/atex Vessel!. 




Complete. 

Total 

Section 1 ftt ground level 

7 

8 

2 at 2 ft. from the ground . . 

5 

5 

3 at 4 ft. 

do. 

4 

6 

4 at 8 ft. 

do. 

3 

4 

5 at 12 ft. 

do. 

4 

4 

6 at IG ft. 

do. 

2 

3 

7 at 20 ft. 

do. 

3 

4 



Tree No. 4. 




Section 1 at ground lovol 

6 


6 

2 at 2 ft. from the ground . . 

5 


5 

3 at 4 ft. 

do. 

4 


G 

4 at 8 ft. 

do. 

4 


6 

5 at 12 ft. 

do. 

5 


6 

6 at 16 ft. 

do. 

4 


6 

7 at 20 ft. 

do. 

4 


5 

8 at 24 ft. 

do. 

3 


6 

9 at 28 ft. 

do. 

3 


3 

iO at 32 ft. 

do. 

3 


3 


Tree No. 

Section 1 at ground lovel 

9 


0 

2 at 2 ft. froin tiio ground. . 

8 


8 

3 at 4 ft. 

do. 

G 


G 

4 at 8 ft. 

do. 

5 


6 

G at 12 ft. 

do. 

ry 


G 

G at I G ft. 

do. 

5 


6 

7 at 20 ft, 

do. 

4 


6 

8 at 24 ft. 

do. 

4 


5 

9 at 28 ft. 

do. 

3 


6 

10 at 32 ft. 

do. 

3 


G 



Tree No. 6. 




Section 1 at ground lovol 

12 


12 

2 at 2 ft. from tlio ground , . 

G 


7 

3 at 4 ft. 

do. 

7 


8 

4 at 8 ft. 

do. 

6 


7 

5 at 12 ft. 

do. 

5 


5 

6 at 16 ft. 

do. 

5 


7 

7 at 20 ft. 

do. 

5 


7 

8 at 24 ft. 

do. 

4 


6 


It will be observed that in these trees the number of latex 
vessels in the cortex at the base of the tree was usually 
markedly greater than in the cortex higher up the stem. 

We then examined six trees from the Matale District. 
They had an average girth of 17*3 inches a 3 feet from the 
ground. 
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The following results were obtained 

Tree No. 7. 

Number of Rows of Latex Vessels. 


Section 1 at ground lovol 

Complete. 

17 

Tptal. 

17 

2 at 2 ft. from the ground . . 

11 

11 

3 at 4 ft. do. 

4 

6 

4 at 8 ft. do. 

4 

4 

6 at 12 ft, do. 

4 

6 

6 at 16 ft. do. 

3 

3 

Tree No. S. 

Section I at ground level 

8 

10 

2 at 2 ft. from the ground . . 

6 

7 

3 at 4 ft. do.. 

4 

4 

4 at 8 ft. do. 

4 

4 

Tree. No. 9. 

Section 1 at ground level 

5 

11 

2 at 2 ft. from the ground . . 

3 

5 

3 at 4 ft. do. 

3 

5 

4 at 7 ft. do. 

4 

4 

Tree No. 10. 

Section 1 at ground level 

13 

17 

2 at 2 ft. from the ground . . 

4 

5 

3 at 4 ft, do. 

2 

3 

4 at 8 ft. do. 

4 

5 

5 at 12 ft. do. 

3 

4 

G at 10 ft. do. 

3 

3 

Tree No. 11. 

Section 1 at ground level 

10 

12 

2 at 2 ft. from the ground. . 

5 

6 

3 at 4 ft. do. 

3 

5 

4 at 8 ft. do. 

4 

7 

5 at 12 ft.* do. 

4 

6 

Tree No. 12. 

Section 1 at ground level 

7 

9 

2 at 2 ft. from the ground , . 

6 

7 

3 at 4 ft. do. 

4 

5 

4 at 8 ft.* do. 

4 

6 

* Taken above junction of branchos with stem. 



In these trees the previous results were confirrued. The 
difference in the number of rows of latex vessels was, however, 
much more marked. 

In three trees the greatest difference was found to be between 
the heights of 3 feet and 4 feet. In the other three cases 
the maximum difference occurred between ground level and 
2 feet above it. 
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Sections were then taken from a tree in a twelve-year old 
clearing in Kalutara. The girth of the tree was 29J inches 
at 3 feet from the ground. 

The numbers of rows of latex vessels at various heights 

were as follows m 

Tree Ac, 13, 

Number of Rows of Latex Vessels 


Section 1 at 1 ft. 

from the ground 

Complete. 

8 

Total, 

24 

2 at^ 2 ft. 

do. 

6 

19 

3 at 4 ft. 

do. 

6 

12 

4 at 8 ft. 

do. 

5 

10 

5 at 1 2 ft. 

do. 

4 

8 

6 at 16 ft. 

do. 

4 

8 

7 at 26 ft. 

do. 

4 

7 


In this case there was a remarkable number of rows of latex 
vessels in the low^er part of tlie tree, no less than twenty-four 
rows being present at a height of 1 foot from, the ground. 

The greatest decrease occurred between the heights of 2 feet 
and 4 feet. 

A tree from an estate in the Kelani Valley gave the following 
results, the girth at 3 feet from the ground being 35 inches ; — 
Tree No. 11. 

Number of Rows of Latex Vessels. 


Complete. Total, 

Section 1 at 2 ft. from the ground, . . . i + 

2 at 4 ft. do. . . 9 . . 14 

3 at 8 ft. do. . , 7 . . 13 

4 at 12 ft. do. . . 5 , . 11 

5 at 16 ft. do. . . 4 . . 6 

6 at 20 ft. do, . . 4 - . 8 


Here the decrease in the number of latex vessels according 
to the height above ground level was considerably more 
gradual than in the previous cases. 

Up to 12 feet from the ground the number of rows of latex 
vessels was markedly uniform, there being a difference of only 
three rows between the cortex at 2 feet and that at 12 feet 
from the ground. In this ease it was impossible to get a 
sample of untapped cortex at less than 2 feet from the ground. 

In general it may be said that the number of rows of latex 
vessels decreases with the height above ground level. In 
many cases a very large variation occurs in the region sub- 
jected to tapping, namely, the part of stem from ground 
level to 4 feet above it. It is not difficult to realize that these 
variations have an important bearing on rubber yields and on 
tapping experiments. 
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Distanck between Rows of Latex Vessels. 

In view of the fairly prevalent opinion that the distance 
between the rows of latex vessels increases with the distance 
from the cainbium, it seemed desirable that measurements 
should be taken in order to ascertain whether this is the normal 
arrangement of latex vessels in the cortex. It was also 
considered possible that these measurements might yield other 
data of interest. 

In the following tables of measurements the row nearest the 
cambium has been designated No. 1, the others following in 
numerical succession : — 

Tree No. S2 C 49. 




Distance in Millimetres, 


Row No. 

Section No. 1. 

Section No. 2. 


At 8 Ft. 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 

1 

'2 

•25 

•2 

•4 


•2 

•2 

■25 

•25 


■3 

•25 

■4 

'4 

I 

■25 

•2 

— 

•15 


•25 

•15 


•25 

^ 1 

■25 

■15 

— 

■2 

S'l 

. - 

■2 

■■ - 

■27 


'■ “ 



•3 

10- 




■4 

Average 

■24 

■2 

•2S 

■20 


Tree No. 82 B 49. 

Distance in Millimetres. 

Row Xq. Section No. li. Section Xo. 3, 


1 . 

At 8 Ft. 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 


■3 

■ 2 

•2 

■25 

5 

.. -5 

•2 

‘2 

■3 


, . . -3 

•25 

■25 

■2 

4 

. . - 

•25 

•25 

‘15 

5I 


•2 

•25 

■ 2 

6: 

! 

t .. - 

■3 

•2 

•25 

7 : 

1 

^ ■■ - 

•3 

•25 


8 

! 




Averftgi 

5 ... ’37 

•24 

.. -23 

■22 
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Eow i^o. 

2 

3 

4 

5 

6 
7 

Average 


Tree No, 82 B ,50. 



Distance in Millimetres. 


Section No. L. 

Section No. 2. 

At a Ft. At 2 Ft. 

At 8 Ft. 

At 3 Ft, 

•3 

■3 

•3 

•3 

•25 

•3 

■35 

25 

•15 

•3 

■45 

'25 

•2 

3 

•4 

■4 

‘15 

■25 

- 

■4 


3 



•21 

•20 

■37 

^32 


Tree No. 81 B 49. 




Distance in Millimetres. 


Kow No. Section Nc 

. 4 '. 


1 

At 8 Ft. 

At 2 Ft. 



■3 

■1 



•4 

■5 



■25 

■ 2 



-25 

■1 



•25 


6 

- 

■1 


' 


■17 


* 




9 


• 1 



— 

•17 


10 




Average . . -3 

•19 



Tree No. 81 A 46. 




Distance in Millinielrca, 


Row No. Section No 

4. 



At 8 Ft. 

At 2 Ft. 


1 

.. 1 .. 

■27 


2 

■ .. -3 .. 

■25 


3 

■25 .. 

■3 


4 

.. -3 .. 

■4 


5 

■ 35 

•4 


6 




Average . . -26 

■32 




Tree No. 81 B 43. 


Distance in MilUraetrea. 

Row No, Section No. 1. Section No. 3. 



At 8 Ft. 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 

1 

4 

■15 

•2 

•1 

2 

.. .4 

•25 

•15 

■2 

3 

.. -2 

•15 

■2 

•2 

4 

.. .3 

■15 

■1 

•15 

5 

■25 

■1 

•1 

•2 


■■ -3 

■17 

■1 

■2 

7 


‘1 


•15 

8 


■1 


•15 



• 1 


•1 

10 ! 

i ■■ - 

■ 2 


■1 

11 

} _ 

•1 


■1 

12 : 

/ 

[ ■■ - 

•1 


■1 

13j 

1 


• 1 


•1 

14 




■1 

15 ^ 

Avorajjo 

•31 

■11 

14 

■14 


Row No. 


1 

2 

3 

4 

5 


7 

8 

Avorago 


Tree No. SI A 40. 


Section No. 1. 

Distance in Millimetres. 
Sedlcn No. 2. 

Section No. 3. 

At 8 Ft. 

At 2 Ft. 

At 8 Ft. At 2 Ft. 

At 8 Ft. At 2 Ft 

•15 

. -1 

‘15 -1 

■1 .. -1 

•1 

•1 

.. -1 .. '12 . 

•2 .. 1 

•2 

•1 

. . -2 . . -1 

. -1 .. -16 

•2 

. -3 

. . -25 .. 1 

. ‘2 .. -25 

•4 

■45 

.. ‘4 .. '25 . 

■4 .. ‘15 

•4 

. ■! 

.. ‘35 .. -3 , 

. -3 .; -25 

~ . 

•1 

. . — .. -2 

. — .. -25 

•24 . 

,, -18 

-24 .. -17 . 

. -22 .. *18 


•18 
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Tree No. 81 0 47. 

DistaDC« ia Millimetres . 

Section No. 1. Section No. 5. 


At 8 Ft , 

At 2 Ft . 

At 8 Ft . 

At 2 rt . 

•2 

•2 

‘3 

•1 

•2 

•2 

■4 

•2 

‘15 

■3 

•35 

■3 

•25 

•22 

•3 

•27 

•2 

•25 

■4 

•22 

-- 

'3 

•- 

•2 

•2 

‘24 

■35 

•21 


Tree No. 82 B 48. 

Distance in Milli metres. 

Row No, Section No. 1. Section No. 2. Section No. 4. 


t . 

At 8 Ft. 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 


*2 

.. -2 

.. -2 

.. -3 

■2 

. . -1 

> 

. . -3 

. . -1 

. -2 

.. -35 . 

•25 

. . -25 

> 

. . - 25 

. . 1 

. . -2 

-35 . 

•15 

. . -3 

t,) 

. . -2 

.. -2 

. . -2 

. . -2 

•25 

.. -2 


.. -2 

. . -2 

. . -1 

. . ■ 35 . 

■2 

. . 17 

,} 

. . -2 

2 

. . • 15 

. . -25 

'2 

. . 15 

s) 

. . -2 

‘2 

.. - 

.. - . 

•1 

. . -27 


.. 

■ ■ — 

. . ~ 


— 

■I 

lo) 

■ • — 

• ■ — 

• • — 


— 

.. -2 

Average 

.. -22 

.. - I ? .. -17 .. ’3 . 

Trer No. 81 C 50. 

Distance in Millimetres. 

•19 

. . 19 

Row No. 

Section No. 1. 

Section No. 2. 

Section No. 3. 


At 8 Ft 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 

At 8 Ft. 

At 2 Ft. 

. . -3 

•1 

. . -2 

• 25 

. -2 

.. -2 


.. -3 

. . -15 

. . -25 

• 15 

. -2 

.. 16 

■2 

'15 

2 

• 2 

. -35 

■17 

■‘i 

. . -3 

.. 1 

. . -25 

. . -3 

. -3 

.. 12 


. . ‘25 

.. -2 

.. -35 

. . -2 

. -2 

- . 1 


. - 15 

. . 15 

. . -55 

.. -3 

. -2 

.. -1 

«> 

•15 

. . -25 

.. — 

.. -45 . 

. — 

. . 1 


, . — 

.. '15 

. . — 

.. -25 . 

. — 

. . -25 

'S 


. . '1 



.. -25 . 

. 

, . *17 

.0 


. . -1 

— 

.. -20 . 



.. -3 



, . -13 



.. -15 . 



.. *3 

12 { 


., -25 







_ 

13 > 


. . -20 

_ 



— • 


14 / 

1 . 5 ) 

.. ” 

. . -50 

.. - 

.. - . 

. - 

- 

Averago 

, . -24 

.. -18 

-3 

.. -25 , 

. -24 

.. *18 


6(U)18 
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A perusal of the above tables demonstrates that the distance 
between the rows by no means increases in proportion to the 
distance from the cambium. In approximately 40 per cent, 
of the cases there was such an increase, but this increase was 
neither regular nor of any great magnitude. The distance 
between the rows would not appear to be a factor peculiar to 
any individual tree. The average of the distances between 
the rows as given in the above tables was : — 

At 2 feet from the ground , , 0*22 niin. 

At 8 feet from the ground . . 0 • 25 mm. 

In a few cases the rows appeared in couples, evidently 
indicating spasmodic cambial activity. 

Presence or Absence of Connections between 

NEIGHBOURING ROWS. 

In some cases we observed what at first appeared to be 
anastomoses, or connections, between neighbouring rows of 
latex vessels. These cases were very few in proportion to the 
number of sections examined, and on closer examination many 
w^ere found to be in reality examples of bifurcation of the roAvs, 
the t\Am branches thus formed often reniniting further on. In 
other cases the apparent anastomosis consisted of bifurcation 
of one row in close propinity to a neighbouring row, which the 
offshoot branch approached \'ery closely. Well-defined cases 
of anastomosis were not observed, but the irregular formation 
of latex A^essels from the cambium, as indicated in the above- 
mentioned cases of bifurcation, renders not improbable the 
occasional occurrence of anastomosis. 

Course of Rows, whether Regular or Irregular. 

In addition to bifurcating rows, we have further cases of 
irregularity, chiefly in the form, of the rows as exhibited in 
transverse sections of the cortex. The normal condition 
appears to be that the rows pursue a parallel course and 
appear in transverse sections as straight lines. Occasionally, 
however, the rows undulate, and are by no means parallel. 
In other cases the latex vessels are not grouped into distinct 
rows, but are scattered throughout the cortex. 
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Relation between the Total Tihckness of the Cortex 
AND Number of Rows of Latex Vessels. 

On plantations variation in the thickness of the cortex of 
different trees is a well-known feature, trees often being 
distinguished as “ thin-barked ’’ or ‘‘ thick-barked/’ No 
connection so far has been determined between yield of latex 
and thickness of the cortex. The question naturally arises as 
to whether there are more row s of latex vessels in the cortex of 
“ thick-harked ” trees than in that of “ thin -barked ” trees. 
Measurements were therefore made of the thickness of the 
sections of cortex, the dead external corky inatter being 
excluded. These measurements are appended in the following 
table, together with the number of rows of latex vessels 
present in each case : — 

Thickness of Cortex and Rows of Latex Ve.ssels. 

Section 1. Section 2. Section 3. Section 4. 



3 3 2 a E 3 2 3 

H H H 


1j 2 C 49 ; At s It. . . 

5 

8 

4- 5 

5 

•4 ■ 5 

G 

G 

9 

At 2 ft. . . 

7 

10 

6-5 

11 

7 

11 

0 

10 

82 B 49 : At S ft. . . 

(> 

(i 

5 

() 

5 

11 

5-5 

6 

At 2 ft. . . 

() 

9 

6 ’ 5 

11 

6 -5 

. 9 

G-5 

10 

82 B 50 : At S ft. . . 

Q 

7 

6 

7 

G 

8 

, 5 ■ 5 

9 

At 2 ft. . . 

8 

10 

8 

9 

S-5 

10 

^8 

12 

81 B 49 ; At 8 ft. . . 

4 

s 

5 

S 

3-5 

7 

4-5 

7 

At 2 ft. . . 

5-5 

16 

5*5 

](i 

4-5 

11 

4-5 

12 

81 B 50 : At 8 ft. . . 

5 

9 

5-5 

G 

5 

5 

4 

7 

At 2 ft. . . 

5 

9 

G ■ 5 

10 

G'5 

8 

6 

9 

SI A 46 : At 8 ft. . . 

3 -5 

10 

4 

7 

5 

7 

5-5 

6 

At 2 ft. . . 

5-5 

11 

6 • 5 

10 

5 

8 

G 

8 

81 B <13 ; At 8 ft. .. 


9 

6-5 

Hi 

5'5 

10 

5 

8 

At 2 ft. . , 

7 

16 

7 '5 

Hi 

7 ■ 5 

15 

8 

12 

81 A 30 : At 8 ft. . . 

6 

8 

G 

8 

G'5 

8 

G 

8 

At 2 ft. . . 

8 

10 

8 

10 

9 

8 

7-5 

9 

81 A 40 : At 8 ft. . . 

f) • 5 

9 

0 

9 

0 

10 

7 

10 

At 2 ft. . . 

8 

10 

8 '5 

13 

7-5 

13 

8 

13 

82 B 48 ; At S ft. . . 

6 

12 

6 ' 5 

10 

6 

11 

6-5 

10 

At 2 ft. . . 

G-5 

10 

7 

10 

7 

10 

7-5 

13 

81 C 50 : At 8 ft. . . 

7 

11 

G'5 

9 

7 

10 

6-5 

11 

At 2 ft. . . 

8 

15 

0 

15 

9 

17 

9 

13 

81 B 52 : At 8 ft. . . 

5 

9 

5-5 

9 

6 

7 

5 

7 

At 2 ft. . . 

7 

13 

7'5 

17 

8 

1*1 

7 

13 

81 B 51 : At 8 ft. . . 

4-5 

13 

5 

11 

5-5 

11 

6 

9 

At 2 ft. . . 

5-5 

14 

5 

15 

G ■ 5 

15 

0 

16 


6 ( 14)10 
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Tm No. SI C 47. 

Section 1. Section 2. Section 3. Section 4. Section 5. Section 6. 



At 8 ft. .. ti 8 6 8 7 9 7-5 9 7 11 6-5 8 

At 2 ft. ..8 10 8 9 8 12 6-5 12 8-5 10 8-5 10 

The readings in the preceding table are capable of being 

grouped according to the thickness of the cortex. In the 

following table the various thicknesses of the cortex at 8 feet 
and at 2 feet from the ground have been arranged in numerical 
order, together with the averages of the numbers of rows of 
latex vessels in these thicknesses. As in some cases there 
were onh- a few specimens of one particular thickness and 
many specimens of other thicknesses, the numbers of specimens 
are given from which the averages were taken. For instance, 
an average of two or three figures will not be so representative 
of the normal for that thickness as an average of twelve or 
fifteen figures for another thickness. Too great importance 
must, therefore, not be attached to an average derived from a 
few figures, as some of these may have been abnormal : — 


Various Thicknesses of Cortex and Average Number of 
Rows present. 

At S Feet. At 2 Feet. 


Thickness of 
Cortex in 
KillimetreB. 

Number of 
Sections of 
tills Tliick- 
nesB. 

Average 
Number of 
Rows. 

3*5 

2 ., 

8-5 

4*0 

3 .. 

7-3 

4*5 

4 .. 

7-7 

5-0 .. 

12 . , 

8-2 

5-5 .. 

8 .. 

8-0 

0-0 .. 

15 .. 

8-5* 

6-C 

8 .. 

9-7 

7-0 ,. 

5 .. 

10-2 

7-3 

1 .. 

9-0 


Tliickness of 
Cortex in 
Millimetres. 

Number of 
Sections of 
this Thick- 
ness. 

Average 
Number of 
Rows. 

4-5 . . 

2 

11-5 

5-0 

3 

10-7 

5-5 . . 

6 

13-4 

G'O . . 

5 

10*4 

6-5 .. 

9 

10-7 

7-0 .. 

7 

11*9 

7-5 . . 

6 

13-8 

8-0 .. 

13 

13 

8-5 .. 

4 

10*7 

9-0 

4 

13*2 


It will her gathered from the foregoing table that in cortex at 
8 feet from the ground there is, with increasing thickness of 
cortex, a distinct though not large increase in the number of 
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rows of latex vessels. The same remark may be applied to 
the sections taken at the lower level, though here the increase 
is smaller than in the previous case. 

Distance from the Cambium at which thr Row^s op 
Latex Vessels commence to rusiNTEORATE. 

A factor which profoundly inlluences the yield of latex 
from a tree is the depth of the tapping cut. The nearer the 
tapping cut penetrates to the cambium, the greater tlie yield. 
It has been stated elsewhere that in the cortex the innermost 
rows of latex vessels are complete, those further out becoming 
interrupted and fin all}’ totally disintegrated. It is, however, 
impossible to tap all the coinplete rows owing to the fact that 
most of these are contained in the inner cortex or food- 
conducting tissue of the tree, which tissue must not be severed. 
Where complete rows extend into the area pared by tlie tap- 
ping knife, the yield of latex will be greater than in cases 
where only interrupted rows are present. It might be 
suggested that the latex-yielding properties of trees arc in part 
determined l)y the extent to which rows of latex vessels 
exist uninterrupted at some distance from the cambium. 
Measurements were accordingly nxade of the distance from 
the caipbium of the first interrupted row' in the various 
sections exam,ined under the microscope. 


Distance in Millimetres from Cambium at av hich Rows 
commence to disintegrate. 


Section 1. Section 2. Section 3. Section i. 

TreeNg. AtSFt. At2rt. AtSFt. At2Ft. AtSFt. At2Ft. AtSFt. At2Ft. 


82 

C 

49 . 

. 1 

4 

1 

G 

1 

0 

3 

0 

1 

2 

1 

7 

I'O 

1 

s 

82 

B 

49 . 

. 1 

0 

1 

7 

1 

2 

1 

0 

1 

■2 

1 

5 

1-7 

1 

5 

82 

B 

50 . 

. 1 

1 

1 

0 

1 

1 

1 

5 

1 

‘5 

1 

7 

2-0 

1 

8 

81 

B 

49 . 

1 

L 

2 

4 

1 

1 

1 

S 

1 

•0 

1 

5 

1-0 

2 

2 

81 

B 

50 . 

. 1 

0 

1 

2 

1 

0 

1 

5 

1 

•0 

1 

0 

I'O 

1 

2 

81 

A 

46 

1 

7 

1 

2 

0 

9 

1 

3 

1 

0 

1 

4 

1 -4 

1 

2 

81 

B 

43 . 

. i 

3 

1 

7 

1 

4 

1 

4 

1 

4 

1 

4 

1 -2 

1 

2 

81 

A 

39 

. 1 

■4 

1 

•3 

1 

•0 

1' 

■9 

1 

■5 

1 

6 

1 -5 

1 

■2 

81 

A 

40 . 

1 

‘2 

1 

■5 

1 

•6 

1 

■3 

1 

•4 

1 

3 

1-2 

1 

'5 

82 

B 

48 . 

. 1 

■7 

2 

'0 

1 

■3 

!■ 

■8 

1 

•4 

2 

6 

2-0 

2 

'3 

81 

G 

50 

. 2 

'0 

3 

•0 

1 

•4 

2 

■6 

1 

'5 

2 

2 

1 -6 

2 

■5 

81 

B 

52 . 

. 1 

■5 

1 

■9 

1 

■7 

2' 

0 

1 

•8 

1 

B 

1-7 

2 

■0 

81 

B 

51 . 

. 1 

•4 

2' 

•0 

1 

■2 

2 

■1 

1 

•2 

2 

7 

1*2 

2 

'3 

Average 

. 1 

■37 

1 

•73 

!■ 

■22 

1 

■83 

1 

•32 

1 

70 

1*47 

1 

■7.5 



Tree Xo, 


Section 1. Section 2. Setclon 3. Section 4. Sections. Section 6. 

<fie>OOC^ OOMWN OOM CON 

^ < < < 

81C47 ,. 1-7 1-7 1'6 1-3 1-8 l-5l'5 2-0 1-7 1'5 I'Sl'S 

It will be noted that the average distance is greater at 
2 feet than at 8 feet from the ground. The average distance 
at 2 feet is 1*54 mm., and at 8 feet is 1 '34 mm. It may be 
said that in the average case a thickness of cortex of 1 ' 6 mm. 
should be left untapped, this being the tissue next to the 
cambium. 


Summary. 

(1) Considerable variation occurs in the number of stone 
cells in the cortex of different trees. There is consequently 
variation in the degree of disintegration of the latex vessels. 

(2) There was evidence of the diminished production of 
latex vessels in February and March, when the trees were 
changing leaf. 

(3) The number of rows of latex vessels in the cortex 
decreases with the height above ground level. 

(4) The distance between the rows of latex vessels did not 
usually increase in proportion to the distance from the cam- 
bium. The average of the distances between the rows was 
approximately 0 ■ 2 millimetres. 

(5) Well-defined cases of connections between neighbouring 
rows of latex vessels were not observed. Several examples of 
bifurcation of rows were, however, noted. 

(6) The course of the rows may not be invariably regular 
and parallel. Sometimes the rows undulate, and the same 
neighbouring row's vary in distance apart at different points, 

(7) In general the thicker the cortex the more rows of latex 
vessels did it contain, though the increase was not great. 

(8) The distance from the cambium of the first interrupted 
row was approximately 1 ' 5 millimetres ; this represents the 
inner cortex or food-conducting tissue of the tree, and should 
be left untapped. 


G. BRYCE. 

L. E. CAMPBELL, 




